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(57) A data broadcast program transport stream 
(TS) transmission device provided in a broadcast sta- 
tion, and for transmitting a data broadcast program TS 
based on a data broadcast program TS distributed over 
a network by another broadcast station. The data broad- 
cast program TS transmission device stores a selection 
list that shows whether data broadcast program ele- 
ments of the received data broadcast program are for 
inclusion in the data broadcast program TS of the broad- 
cast station, and a replacement list that shows the re- 
placement of data broadcast program elements for in- 
clusion with local program elements produced in the 
broadcast station. A separation judgment unit separates 
TS packets from the received data broadcast program 
TS, refers to the selection list, and notifies the replace- 
ment execution unit of data broadcast program ele- 
ments for inclusion. Furthermore, if data broadcast pro- 
gram elements judged for inclusion are shown for re- 
placement in the replacement list, the separation judg- 
ment unit sends a replacement Instruction to the re- 
placement execution unit. The replacement execution 
unit reads the local program elements indicated in the 
replacement instruction from the program element stor- 
age unit, generates TS packets, and outputs the gener- 
ated TS packets together with selected TS packets to a 



multiplexing device as the data broadcast program TS 
of the broadcast station. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a data broad- 5 
cast program transport stream (TS) transmission device 
and a distribution device that are used in digital broad- 
casting to transmit data broadcast program transport 
streams having data broadcast program contents mul- 
tiplexed thereon. '0 

BACKGROUND ART 

[0002] Following developments in digital broadcast- 
ing, data broadcast program contents are being pro- *s 
duced in large quantities and multiplexed with broadcast 
programs to provide data broadcast program transport 
streams for broadcasting by broadcast stations. 
[0003] Current forms of ground wave television 
broadcasting use a net distribution system, according to 20 
which broadcast programs produced by a key station 
are distributed to local stations, which then broadcast 
the broadcast programs as distributed (i.e. in an unal- 
tered state). Likewise, in satellite broadcasting, a CATV 
station receives satellite broadcasts, and then retrans- 25 
mits the received satellite broadcasts to household 
CATV receiving devices. 

[0004] However, in the case of data broadcast pro- 
grams, a system of distributing data broadcast pro- 
grams to a plurality of broadcast stations, as is possible 30 
with the net distribution used in ground wave television 
broadcasting, is not yet available. 

DISCLOSURE OF THE INVENTION 

35 

[0005] An object of the present invention is to provide 
a data broadcast program TS transmission device, a re- 
lated method, a distribution device, and a distribution 
system that allow for the transmission of a data broad- 
cast program TS based on a received data broadcast *o 
program TS. 

[0006] This object can be achieved by a data broad- 
cast program TS transmission device provided in a 
broadcast station, and for ( i ) receiving a first transport 
stream having multiplexed thereon a first content that *s 
includes one or more source elements and (ii) transmit- 
ting a data broadcast program transport stream based 
on the received first TS, the data broadcast program TS 
transmission device including: a judgment list storage 
unit operable to store a judgment list that shows for each 50 
source element, whether the source element is for in- 
clusion in a data broadcast program content of the 
broadcast station; a separation judgment unit operable 
to separate each source element from the first TS, and 
to judge in accordance with the judgment list whether 55 
the separated source element is for inclusion in the data 
broadcast program content; and an output unit operable 
to output the data broadcast program TS with the sep- 



2 

arated source element included in the data broadcast 
program content if the separation judgment unit judges 
in the affirmative. 

[0007] According to this structure, the data broadcast 
program TS (i.e. "transport stream") to be broadcast by 
the broadcast station is generated using required struc- 
tural elements (i.e. "source elements") of the received 
first TS. As a result, production costs can be reduced 
because the broadcast station does not have to produce 
all of the structural elements of the data broadcast pro- 
gram content. 

[0008] Here, the judgment list storage unit may have 
a selection list storage subunit operable to store a se- 
lection list in which identifiers identifying the source el- 
ements are paired with determinators showing whether 
the source elements are for inclusion in the data broad- 
cast program content, and the separation judgment unit 
may have a separation subunit operable to separate 
each source element from the first TS; a judgment sub- 
unit operable to judge whether an identifier of the sep- 
arated source element matches an identifier paired in 
the selection list with a determinator showing the source 
element to be for inclusion; and a notification subunit 
operable to notify the output unit of the separated source 
element if the judgment subunit judges in the affirmative. 
[0009] According to this structure, the data broadcast 
program content can be produced to include only re- 
quired structural elements of the received first TS by re- 
ferring to a selection list that shows for each structural 
element of the first content, whether the structural ele- 
ment is to be included in the data broadcast program 
content of the broadcast station. 
[0010] Here, the data broadcast program TS trans- 
mission device may further include a local element stor- 
age unit operable to store one or more local elements 
produced in the broadcast station. Also, the judgment 
list storage unit may further have a replacement list stor- 
age subunit operable to store a replacement list that 
shows the replacement of source elements judged to be 
for inclusion by the separation judgment unit with local 
elements stored in the local element storage unit, the 
separation judgment unit may further have a replace- 
ment judgment subunit operable to, if the judgment sub- 
unit judges in the affirmative, refer to the replacement 
list and judge whether the separated source element is 
for replacement, the notification subunit may send a re- 
placement instruction to the output unit if the replace- 
ment judgment subunit judges in the affirmative, and the 
output unit may have a reading subunit operable to, if a 
replacement instruction is received from the notification 
subunit, read a local element indicated in the replace- 
ment instruction from the local element storage unit; and 
a generation output subunit operable to generate the da- 
ta broadcast program TS based on local elements read 
by the reading subunit and source elements notified by 
the notification subunit, and for outputting the generated 
data broadcast program TS. 

[0011] According to this structure, the data broadcast 



EP1 376 913 A1 



35 



40 



45 



50 



2 



3 



EP 1 376 913 A1 



4 



program TS is generated by replacing structural ele- 
ments of the first content with structural elements pro- 
duced locally in the broadcast station (i.e. "local ele- 
ments"). As a result, a data broadcast program that is 
unique to the broadcast station can be easily produced. 
[0012] Here, the one or more local elements may be 
modules, which are stored together with corresponding 
identifiers in the local element storage unit, and the re- 
placement list may show the identifiers of source ele- 
ments for replacement and the identifiers of local ele- 
ments that are to replace the source elements. 
[0013] Here, the one or more local elements may be 
resources, which are stored together with correspond- 
ing identifiers in the local element storage unit, and the 
replacement list may show the identifiers of source ele- 
ments for replacement and the identifiers of local ele- 
ments that are to replace the source elements. 
[0014] Here, the one or more local elements may be 
event messages, which are stored together with corre- 
sponding identifiers in the local element storage unit, 
and the replacement list may show the identifiers of 
source elements for replacement and the identifiers of 
local elements that are to replace the source elements. 
[0015] According to these structures, a data broad- 
cast program that is unique to the broadcast station can 
be produced by replacing a module, a resource, or an 
event message structuring the first content with a mod- 
ule, a resource, or an event message produced in the 
broadcast station. 

[0016] Here, the source elements may include a data 
broadcast program, a commercial message to be insert- 
ed into the data broadcast program, and an event mes- 
sage that controls a timing of the CM processing, and if 
the CM is not shown for replacement in the replacement 
list and if the identifier of the CM is paired in the selection 
list with a determinator showing the CM to be not for 
inclusion in the data broadcast program content, then 
the identifier of the EM may also be paired in the selec- 
tion list with a determinator showing the EM to be not 
for inclusion in the data broadcast program content. 
[0017] According to this structure, when a CM (i.e. 
commercial message) and a corresponding EM (i.e. 
event message) are included in the received first con- 
tent, and the CM is not for inclusion as a structural ele- 
ment in the data broadcast program content, it is possi- 
ble to also not include the EM in the data broadcast pro- 
gram content. 

[0018] Here, the output unit may have a first setting 
subunit operable to set the data broadcast program TS 
to maintain the same bandwidth as the first TS; a repeat 
multiplexing subunit operable to, if a TS packet surplus 
in a carousel cycle of the data broadcast program TS 
arises because a local element is smaller in size than a 
source element shown in the replacement list for re- 
placement, repeatedly multiplex a TS packet generated 
from the local element onto the data broadcast program 
TS to eliminate the surplus: and a cycle-delay packet 
multiplexing subunit operable to, if a TS packet shortage 



in a carousel cycle of the data broadcast program TS 
arises because a local element is larger in size than a 
source element shown in the replacement list for re- 
placement, multiplex any surplus TS packets generated 

5 from the local element onto the data broadcast program 
TS in a subsequent carousel cycle. 
[001 9] According to this structure, it is possible to pre- 
vent any increase in the bandwidth allotted to a data 
broadcast program TS that has been set in advance. 

10 [0020] Here, the output unit may have a second set- 
ting subunit operable to set the data broadcast program 
TS to maintain an equal number of elements transmitted 
per carousel cycle as the first TS; a null packet multi- 
plexing subunit operable to, if a TS packet surplus in a 

15 carousel cycle of the data broadcast program TS arises 
because a local element is smaller In size than a source 
element shown in the replacement list for replacement, 
multiplex any surplus TS packets onto the data broad- 
cast program TS as null packets; and an insert-packet 

20 multiplexing subunit operable to, if a TS packet shortage 
in a carousel cycle of the data broadcast program TS 
arises because a local element is larger in size than a 
source element shown in the replacement list for re- 
placement, forcibly insert a TS packet generated from 

25 the local element onto the data broadcast program TS 
in the carousel cycle. 

[0021] According to this structure, the response time 
required to display a structural element by a viewer re- 
mote control operation in a receiving device that re- 

30 ceives the data broadcast program TS can be set to be 
the same as the distributed first TS. 
[0022] Here, if the source element notified by the no- 
tification subunit includes a script for controlling a station 
selection operation, the script may use a provisional 

35 identifier to show a station selection target, and another 
source element may be an identifier table that shows a 
correspondence between the provisional identifier and 
the station selection target. Furthermore, the identifier 
table may be shown in the replacement list, and an iden- 

40 tifler table produced in the broadcast station may be 
stored in the local element storage unit. 
[0023] According to this structure, if a script for con- 
trolling a station selection operation is included as a 
structural element, then an identifier table that indirectly 

45 shows a selection target is included as another structur- 
al element, and by replacing this identifier table with an 
identifier table stored in the structural element storage 
unit, it is no longer required to replace the script. 
[0024] Here, the generation output subunit may dis- 

so card the source elements notified by the notification sub- 
unit that are judged by the replacement judgment sub- 
unit for replacement. 

[0025] According to this structure, it is possible to omit 
structural elements of the first content that are no longer 
55 required. 

[0026] Here, the data broadcast program TS trans- 
mission device may further include a local element stor- 
age unit operable to store one or more local elements 
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produced in the broadcast station, as wet) as identifiers 
identifying the local elements, and the judgment list stor- 
age unit may further have a supplementary list storage 
subunit operable to store a supplementary list showing 
the identifiers of local elements for supplementing to the 5 
data broadcast program content. Furthermore, if an 
identifier of a local element is shown in the supplemen- 
tary list, the notification subunit may notify the output 
unit of the identifier and send a supplement instruction 
to the output unit, and the output unit may have a reading io 
subunit operable to. if a supplement instruction is re- 
ceived from the notification subunit, read from the local 
element storage unit a local element identified by the 
identifier notified by the notification subunit; and a gen- 
eration output subunit operable to generate the data *s 
broadcast program TS based on local elements read by 
the reading subunit and source elements notified by the 
notification subunit, and foroutputting the generated da- 
ta broadcast program TS. 

[0027] According to this structure, the data broadcast 20 
program content of the broadcast station can be further 
improved by supplementing the structural elements of 
the first content with unique structural elements pro- 
duced in the broadcast station. 

[0028] Here, at least one of a module, a resource, and 25 
an event message may be produced in the broadcast 
station as local elements. 

[0029] According to this structure, a module, a re- 
source, or an event message produced as structural el- 
ements in the broadcast station can be supplemented 30 
to the structural elements of the first content. 
[0030] Here, the source elements may be structured 
from TS packets, the identifiers of the source elements 
may be packet identifiers, and the determinators may 
all show the source elements to be for inclusion. 35 
[0031] According to this structure, the data broadcast 
program TS uses the received first TS in an unaltered 
state, and as a result a unique data broadcast program 
does not need to be produced in the broadcast station. 
[0032] Here, the output unit may receive input of a <o 
second transport stream having multiplexed thereon a 
second content produced in the broadcast station, and 
may output the data broadcast program TS with the sec- 
ond TS and the source elements notified by the notifi- 
cation subunit multiplexed thereon. 4 $ 
[0033] According to this structure, the data broadcast 
program is generated from a second data broadcast 
program that was produced in the broadcast station and 
structural elements of the distributed first content. 
[0034] The above object may also be achieved by a 50 
data broadcast program data stream transmission de- 
vice provided in a broadcast station, and for (i) receiving 
a first data stream having a first content that includes 
one or more source elements and (ii) transmitting a data 
broadcast program data stream based on the received 55 
first data stream, the data broadcast program data 
stream transmission device including: a judgment list 
storage unit operable to store a judgment list that shows 



for each source element, whether the source element is 
for inclusion in a data broadcast program content of the 
broadcast station; a separation judgment unit operable 
to separate each source element from the first data 
stream, and to judge in accordance with the judgment 
list whether the separated source element is for inclu- 
sion in the data broadcast program content; and an out- 
put unit operable to output the data broadcast program 
data stream with the separated source element included 
in the data broadcast program content if the separation 
judgment unit judges in the affirmative. 
[0035] According to this structure, the data broadcast 
program data stream to be broadcast by the broadcast 
station is generated using required structural elements 
of the received first data stream. As a result, the produc- 
tion of the data broadcast program is made easier, and 
production costs can be reduced. 
[0036] The above object may also be achieved by a 
method for transmitting a data broadcast program trans- 
port stream based on a received first transport stream 
that has multiplexed thereon a first content having one 
or more source elements, the method including: a judg- 
ment list storage step of storing a judgment list that 
shows for each source element, whether the source el- 
ement is for inclusion in a data broadcast program con- 
tent of the broadcast station; a separation judgment step 
of separating each source element from the first TS, and 
judging in accordance with the judgment list whether the 
separated source element is for inclusion in the data 
broadcast program content; and an output step of out- 
putting the data broadcast program TS with the sepa- 
rated source element included in the data broadcast 
program content if judged in the affirmative in the sep- 
aration judgment step. 

[0037] According to this structure, the data broadcast 
program TS to be broadcast by the broadcast station is 
generated using required structural elements of the re- 
ceived first TS. As a result, the production of the data 
broadcast program is made easier, and production costs 
can be reduced. 

[0038] The above object may also be achieved by a 
computer program that has a computer execute a meth- 
od for transmitting a data broadcast program transport 
stream based on a received first transport stream that 
has multiplexed thereon a first content having one or 
more source elements, the computer program including: 
a judgment list storage step of storing a judgment list 
that shows for each source element, whether the source 
element is for inclusion in a data broadcast program 
content of the broadcast station; a separation judgment 
step of separating each source element from the first 
TS , and judging in accordance with the judgment list 
whether the separated source element is for inclusion 
in the data broadcast program content; and an output 
step of outputting the data broadcast program TS with 
the separated source element included in the data 
broadcast program content if judged in the affirmative in 
the separation judgment step. 
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[0039] The above object may also be achieved by a 
computer-readable storage medium storing a computer 
program that has a computer execute a method for 
transmitting a data broadcast program transport stream 
based on a received first transport stream that has mul- 5 
tiptexed thereon a first content having one or more 
source elements, the computer program including : a 
judgment list storage step of storing a judgment list that 
shows for each source element, whether the source el- 
ement is for inclusion in a data broadcast program con- *o 
tent of the broadcast station; a separation judgment step 
of separating each source element from the first TS, and 
judging in accordance with the judgment list whether the 
separated source element is for inclusion in the data 
broadcast program content; and an output step of out- *5 
putting the data broadcast program TS with the sepa- 
rated source element included in the data broadcast 
program content if judged in the affirmative in the sep- 
aration judgment step. 

[0040J The above object may also be achieved by a 20 
distribution device for distributing a first content that in- 
cludes one or more source elements to a data broadcast 
program transport stream transmission device for trans- 
mitting a data broadcast program transport stream 
based on the first content, the distribution device includ- 25 
ing: a circulation unit operable to circulate to the data 
broadcast program TS transmission device prior to dis- 
tributing the first content, content information that shows 
(i) a broadcast period of the first content, and (ii) identi- 
fication information; and a distribution unit operable to 30 
distribute a first transport stream in which the first con- 
tent includes at least one source element that is for in- 
clusion by the data broadcast program TS transmission 
device in a data broadcast program content. 
[0041] In a data broadcast program TS transmission 35 
device that receives a first TS distributed by a distribu- 
tion device according to the above structure, structural 
elements are produced in advance together with a se- 
lection list, a replacement list and a supplementary list 
based on content information, and then when the first <o 
TS is received, the data broadcast program TS trans- 
mission device is able to transmit a data broadcast pro- 
gram TS based on the received first TS. 
[0042] Here, if the source element notified by the no- 
tification subunit includes a script for controlling a station 45 
selection operation, the script may use a provisional 
identifier to show a station selection target, and another 
source element may be an identifier table that shows a 
correspondence between the provisional identifier and 
the station selection target. 50 
[0043] According to this structure, a data broadcast 
program TS can be readily transmitted in a broadcast 
station targeted for distribution by replacing only the 
identifier table and not the script. 

[0044] Here, the content information may include va- 55 
lidity information that shows for each source element of 
the first content, whether the source element is for in- 
clusion in the data broadcast program content. 



[0045] According to this structure, it can be easily 
judged in a broadcast station targeted for distribution 
whether or not a structural element should be used. 
[0046] The above object may also be achieved by a 
distribution system formed from (i) a distribution device 
that distributes a first content, and (ii) a data broadcast 
program transport stream transmission device that is 
provided in a broadcast station and that transmits a data 
broadcast program transport stream. The distribution 
device includes a circulation unit operable to circulate 
to the data broadcast program TS transmission device 
prior to distributing the first content, content information 
that shows (i) a broadcast period of the first content, and 
(ii) identification information; and a distribution unit op- 
erable to distribute a first transport stream in which the 
first content includes at least one source element that is 
for inclusion by the data broadcast program TS trans- 
mission device in a data broadcast program content. 
Furthermore, the data broadcast program TS transmis- 
sion device includes a judgment list storage unit opera- 
ble to store a judgment list that shows for each source 
element, whether the source element is for inclusion in 
a data broadcast program content of the broadcast sta- 
tion; a separation judgment unit operable to separate 
each source element from the first TS, and to judge in 
accordance with the judgment list whether the separat- 
ed source element is for inclusion in the data broadcast 
program content; and an output unit operable to output 
the data broadcast program TS with the separated 
source element included in the data broadcast program 
content if the separation judgment unit judges in the af- 
firmative. 

[0047] According to this structure, a distribution de- 
vice distributes to a data broadcast program TS trans- 
mission device provided in a broadcast station, a first 
TS to be broadcast by another broadcast station, and 
as a result costs involved in the broadcast station pro- 
ducing and transmitting a data broadcast program TS 
can be reduced. 1 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] 

Fig.1 is a structural diagram showing an embodi- 
ment 1 of a data broadcast program TS transmis- 
sion device according to the present invention; 
Fig. 2 shows an exemplary net distribution list that 
lists distribution targets to which another broadcast 
station of embodiment 1 is to distribute a data 
broadcast program TS; 

Fig. 3 shows exemplary data broadcast program 
content information relating to a content of the data 
broadcast program TS to be distributed by the other 
broadcast station of embodiment 1; 
Fig . 4 shows an exemplary selection list stored in 
a judgment list storage unit of embodiment 1; 
Fig. 5 shows exemplary screens of a receiving de- 
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vice that has received the data broadcast program 
TS according to embodiment 1; 
Fig. 6 is a flowchart of a processing operation ac- 
cording to embodiment 1; 

Fig. 7 shows a further exemplary selection list stored 5 
in the judgment list storage unit of embodiment 1 
Fig. 8 shows exemplary screens of a receiving de- 
vice that has received a data broadcast program TS 
broadcast in accordance with the selection list in 
Fig. 7; 10 
Fig . 9 is a structural diagram showing an embodi- 
ment 2 of the data broadcast program TS transmis- 
sion device according to the present invention; 
Fig. 1 0 shows an exemplary replacement list stored 
in a judgment list storage unit 1 02 of embodiment 2; *s 
Fig. 11 shows an exemplary content stored in a pro- 
gram element storage unit 901 of embodiment 2; 
Fig. 1 2 shows exemplary screens of a receiving de- 
vice that has received a data broadcast program TS 
according to embodiment 2; 20 
Fig. 13 is a flowchart of a processing operation ac- 
cording to embodiment 2; 

Fig. 14 shows an exemplary supplementary list 
stored in a judgment list storage unit provided in an 
embodiment 3 of the data broadcast program TS 25 
transmission device according to the present inven- 
tion; 

Fig. 15 shows exemplary data broadcast program 
elements stored in a program element storage unit 
of embodiment 3; so 
Fig. 16 shows exemplary screens of a receiving de- 
vice that has received transmission of a data broad- 
cast program TS according to embodiment 3; 
Fig. 17 is a flowchart of a processing operation ac- 
cording to embodiment 3; 35 
Fig. 18 is a structural diagram showing an embodi- 
ment 4 of the data broadcast program TS transmis- 
sion device according to the present invention; 
Fig. 19 shows an exemplary content of data broad- 
cast programs to be broadcast by the other broad- «o 
cast station and a broadcast station in which an em- 
bodiment 5 of the data broadcast program TS trans- 
mission device according to the present invention 
is provided; 

Fig. 20 shows an exemplary selection list stored in «5 
a judgment list storage unit of embodiment 5; 
Fig. 21 shows an exemplary replacement list stored 
in the judgment list storage unit of embodiment 5; 
Fig. 22 shows an exemplary distributed TS prior to 
replacement processing being performed in an em- 50 
bodiment 6 of the data broadcast program TS trans- 
mission device according to the present invention; 
Figs.23A and 23B each show an exemplary TS to 
be outputted from the data broadcast program TS 
transmission device of embodiment 6 when a band- 55 
width has been maintained post-replacement; 
Fig.24A and 24B each show an exemplary TS to be 
outputted from the data broadcast program TS 



transmission device of embodiment 6 when the 
number of structural elements transmitted per car- 
ousel cycle has been maintained post-replacement; 
Fig. 25 shows an exemplary content of data broad- 
cast program elements according to an embodi- 
ment 7 of the data broadcast program TS transmis- 
sion device according to the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0049] Embodiments of a data broadcast program 
transport stream (TS) transmission device according to 
the present invention will now be described with refer- 
ence to the drawings. 

[0050] Here, the embodiments described below com- 
ply with standards laid out in ARIB (Association of Radio 
Industries and Businesses) STD-B24 ver. 1 .0, Data Cod- 
ing and Transmission Specifications for Digital Broad- 
casting, vol . 2, ch. 9. 1.1 - 9.1 .2 Transmission of Con- 
tent", and vol . 3 , ch . 6 "Data Carousel Transmission 
Specifications". 

Embodiment 1 

[0051] Fig.1 is a structural diagram showing an em- 
bodiment 1 of a data broadcast program TS transmis- 
sion device that is provided in a broadcast station. 
[0052] The data broadcast program TS transmission 
device of embodiment 1 includes a receiving unit 101, 
a judgment list storage unit 1 02, a separation judgment 
unit 103, and a replacement execution unit 104. 
[0053] Receiving unit 101 receives a data broadcast 
program TS that has been net distributed by another 
broadcast station 111 , and notifies separation judgment 
unit 103 of the received data broadcast program TS. 
[0054] Broadcast station 111 distributes the data 
broadcast program TS to broadcast stations targeted for 
distribution (hereafter "distribution targets") in accord- 
ance with a net distribution list as shown in Fig. 2. Net 
distribution list 201 in Fig. 2 includes a data broadcast 
program name column 202, a PID (packet identifier) col- 
umn 203, and a distribution target column 204. The dis- 
tribution targets in net distribution list 201 are specified 
in PID units. 

[0055] Here, "data broadcast program" refers to inde- 
pendent information programs such as news, weather, 
and traffic information, for example, which are used to 
supplement broadcast programs. A data broadcast pro- 
gram can be selected for viewing at any time within a 
given broadcast period. 

[0056] Fig. 3 shows exemplary data broadcast pro- 
gram content information relating to a content of the data 
broadcast program TS to be distributed by broadcast 
station 111 to a second broadcast station shown in Fig. 2. 
[0057] Data broadcast program content information 
301 includes a data broadcast program name column 
302, a PID column 303, a module name column 304, a 
resource name column 305, and a broadcast period col- 
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umn 306. 

[0058] A data broadcast program content is struc- 
tured from elements known as modules, and modules 
are in turn structured from element known as resources. 
When a data broadcast program content is to be trans- 5 
mitted as a data broadcast program TS according to 
MPEG-2 (Moving Picture Expert Group 2), units known 
as transport stream packets (hereafter TS packets") 
are used to carry the data broadcast program content. 
Each TS packet has attached a PID (packet ID) that 10 
identifies the packet. Moreover, the TS packets have a 
fixed data length, which means that a single module may 
be contained within a plurality of packets, or alternative- 
ly, a plurality of modules may have attached the same 
PID. 15 
[0059] A data broadcast program element is generally 
a single module or a single resource, although a data 
broadcast program element may sometimes refer to a 
plurality of modules having attached the same PID, 
[0060] PID column 303 shows the PIDs attached to 20 
TS packets that contain the data broadcast program 
content to be transmitted as the data broadcast program 
TS. 

[0061] Module name column 304 shows the names 
identifying modules. 25 
[0062] Resource name column 305 shows the names 
identifying resources. 

[0063] Broadcast period column 306 shows the 
broadcast time period of the data broadcast program. 
The data broadcast program TS is broadcast within this 30 
time period. 

[0064] Prior to distributing the data broadcast pro- 
gram TS to the second broadcast station in which the 
data broadcast program TS transmission device of em- 
bodiment 1 is provided, broadcast station 111 notifies 35 
the second broadcast station in advance of data broad- 
cast program content information 301. 
[0065] A data broadcast program producer in the sec- 
ond broadcast station refers to the notified information 
301 . determines whether any of the data broadcast pro- *o 
gram elements (i.e. "source elements") contained within 
the data broadcast program TS to be distributed by 
broadcast station 111 are for inclusion as elements in a 
data broadcast program to be produced by the second 
broadcast station, and generates a selection list. «5 
[0066] Here, all other data broadcast programs ex- 
cept for the data broadcast program "weather informa- 
tion" have been omitted from data broadcast program 
content information 301 . However, information 301 may 
collectively show, for example, data broadcast pro- 50 
grams to be broadcast during a single day. Moreover, 
separate data broadcast program content information 
may be generated for each data broadcast program. 
[0067] Judgment list storage unit 102 stores the se- 
lection list shown in Fig.4. 55 
[0068] Selection list 401 includes a data broadcast 
program name column 402, a broadcast period column 
403, a PID column 404, and a selection flag column 405. 



[0069] Data broadcast program name column 402 
shows the names of data broadcast programs, and 
broadcast period column 403 shows the time period dur- 
ing which the data broadcast program elements will be 
transmitted. PID column 404 shows the PIDs of packets 
that contain data broadcast program elements. Selec- 
tion flag column 405 shows a "1" when a data broadcast 
program element identif ied by a PID is selected (i.e. 
element for inclusion in the data broadcast program of 
the second broadcast station), and a "0" when the ele- 
ment identified by a PID is not selected (i.e. element not 
for inclusion in the data broadcast program of the sec- 
ond broadcast station). 

[0070] Here, the data broadcast program elements 
are shown in PID units, although data broadcast pro- 
gram elements may be shown in module units or re- 
source units. 

[0071] Furthermore, all data broadcast programs ex- 
cept for the data broadcast program "weather informa- 
tion" have been omitted from selection list 401 . Howev- 
er, list 401 may collectively show, for example, data 
broadcast programs to be broadcast during a single day. 
Moreover, a separate selection list may be generated 
for each data broadcast program. 
[0072] Separation judgment unit 103 separates each 
TS packet from the data broadcast program TS notified 
by receiving unit 101 . If (i) the present time is within the 
broadcast period shown in broadcast period column 403 
of selection list 401, (ii) the PID of the separated TS 
packet matches a PID shown in PID column 404 of se- 
lection list 401 , and (iii) selection flag column 405 of se- 
lection list 401 shows "1", unit 103 notifies replacement 
execution unit 104 of the separated TS packet. Howev- 
er, if selection flag column 405 shows "0", unit 103 dis- 
cards the separated TS packet. 

[0073] Replacement execution unit 104 outputs the 
TS packet notified by separation judgment unit 103 to a 
multiplexing device 121 as the data broadcast program 
TS of the second broadcast station. 
[0074] Here, in embodiment 1. all of the TS packets 
included in the data broadcast program TS distributed 
by broadcast station 111 are selected, and thus the dis- 
tributed data broadcast program TS is outputted to mul- 
tiplexing device 121 in an unaltered state. 
[0075] Furthermore, replacement execution unit 104 
may rewrite the PID attached to a notified TS packet be- 
fore outputting the TS packet to multiplexing device 121 
as the data broadcast program TS of the second broad- 
cast station. 

[0076] In multiplexing device 121 provided in the sec- 
ond broadcast station, the data broadcast program TS 
outputted by replacement execution unit 104 is multi- 
plexed onto a broadcast program TS containing image 
and audio data, and the resultant transport stream is 
then transmitted to a receiving device (not depicted). 
[0077] The receiving device is able to receive a-data 
broadcast program as shown in Fig. 5. The data broad- 
cast program "weather information" is formed from 
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screens 501, 502, and 503 . Screen 501 is structured 
by a PID "100" , a module "0000" , and a resource name 
"INDEX.BML". Screen 502 is structured by PID "100", a 
module "000 1", and a resource name "NATIONAL. 
BML". Screen 503 is structured by a PID "101", a module 
"001 0 rt , and a resource name "INTERNATIONAL.BML". 
[0078] Screens 501 , 502, and 503 can be switched by 
a viewer remote control operation. 
[0079J The processing in embodiment 1 will now be 
described with reference to the flowchart in Fig. 6, 
[0080] When notified of a data broadcast program TS 
by receiving unit 101, separation judgment unit 103 
judges whether the present time Is within a broadcast 
period shown in broadcast period column 403 of selec- 
tion list 401 stored in judgment list storage unit 102 (step 
S602). If judged in the negative (i.e. step S602 = "NO") , 
the processing returns to step S602. If judged in the af- 
firmative (i.e. step S602 = "YES"), unit 103 judges 
whether the PID of the TS packet separated from the 
notified data broadcast program TS matches a PID in 
PID column 404 that corresponds to a "0" selection flag 
in selection flag column 405 (step S604). 
[0081] If judged in the affirmative (i.e. step S604 = 
"YES") , the processing returns to step S602. If judged 
in the negative (i.e. step S604 = "NO"), unit 103 judges 
whether the PID of the separated TS packet matches a 
PID in PID column 404 that corresponds to a "1" selec- 
tion flag in selection flag column 405 (step S606). If 
judged in the negative (i.e. step S606 = "NO"), the 
processing returns to step S602. If judged in the affirm- 
ative (i.e. step S606 = "YES") unit 103 notifies replace- 
ment execution unit 104 of the separated TS packet. 
[0082] When notified of the separated TS packet by 
separation judgment unit 103, replacement execution 
unit 104 outputs the notified TS packet to multiplexing 
device 1 2 1 as the data broadcast program TS of the sec- 
ond broadcast station (step S608), and the processing 
returns to step S602. Thus completes the description of 
the processing. 

[0083] The following description of embodiment 1 is 
based on a selection list as in Fig. 7 being stored in judg- 
ment list storage unit 102. 

[0084] In selection list 701, the selection of the TS 
packet identified by PID "100" from the data broadcast 
program TS of the net distributed data broadcast pro- 
gram "weather information" is shown by the " 1 " selection 
flag, and the non-selection of the TS packet identified 
by PID "101" is shown by the "0" selection flag. 
[0085] As such, separation judgment unit 103 refers 
to selection list 701 , notifies replacement execution unit 
104 of the TS packet identified by PID "100", and dis- 
cards the TS packet identified by PID "101". 
[0086] Next, replacement execution unit 104 outputs 
the TS packet identified by PID "100" to multiplexing de- 
vice 121 as the data broadcast program TS of the data 
broadcast program "weather information" of the second 
broadcast station. 

[0087] As a result, screens of the data broadcast pro- 



gram as shown in Fig . 8 can be viewed in a receiving 
device that receives the data broadcast program TS 
broadcast by multiplexing device 121. Screens 801 and 
802 are the same as screens 501 and 502, respectively, 
5 in Fig.5. Since the TS packet identified by PID "101 " was 
not selected in the given example, screen 503 in Fig.5 
cannot be viewed as part of the received data broadcast 
program. 

[0088] Here, in the data broadcast program TS trans- 
10 mission device of embodiment 1 , selection lists are gen- 
erated by referring to data broadcast program content 
information 301. However, it is possible to prepare us- 
age validity information that shows for each structural 
element in data broadcast program content information 
15 301, whether the structural element is for inclusion in 
the data broadcast program content of the second 
broadcast station. In this way, selection lists can be 
readily generated in the data broadcast program TS 
transmission device of embodiment 1 by referring to the 
20 usage validity information. 

Embodiment 2 

[0089] Fig. 9 is a structural diagram showing an em- 

25 bodiment 2 of the data broadcast program TS transmis- 
sion device according to the present invention. 
[0090] The data broadcast program TS transmission 
device of embodiment 2 includes receiving unit 101, 
judgment list storage unit 102, separation judgment unit 

30 103, replacement execution unit 104, and a program el- 
ement storage unit 901. Structural components in em- 
bodiment 2 that correspond to structural components in 
embodiment 1 are shown using the same numbering, 
and a description of these structural components is 

35 omitted here. 

[0091] Here, as in embodiment 1, receiving unit 101 
receives the data broadcast program TS shown in data 
broadcast program content information 301 ; that is, the 
data broadcast program TS which has been net distrib- 

40 uted by another broadcast station 111. 

[0092] Judgment list storage unit 102 stores both se- 
lection list 401 shown in Fig.4 and a replacement list 
1001 shown in Fig. 10. Replacement list 1001 includes 
a data broadcast program name column 1002, a broad- 

45 cast period column 1003, a PID column 1004, a module 
name column 1005, a pre-replacement resource name 
column 1006, and a post-replacement resource name 
column 1007. 

[0093] Data broadcast program name column 1002 
so shows data broadcast program names, broadcast peri- 
od column 1003 shows the broadcast period of data 
broadcast programs in column 1002, PID column 1004 
shows the PIDs of TS packets included in distributed 
data broadcast program transport streams. 
55 [0094] Module name column 1005 shows the names 
of modules that are to be replaced. That is, column 1005 
shows the replacement of modules distributed as data 
broadcast program elements (i.e. "source elements") by 
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another broadcast station with modules produced as da- 
ta broadcast program elements (i.e. "local elements") in 
a broadcast station in which the data broadcast program 
TS transmission device of embodiment 2 is provided. In 
the event of an entire module being replaced, pre-re- 5 
placement resource name column 1006 and post-re- 
placement resource name column 1007 corresponding 
to the module name shown in module name column 
1005 remain blank. 

[0095] Pre-replacement resource name column 1006 io 
shows the names of resources distributed as data 
broadcast program elements, and post-replacement re- 
source name column 1007 shows the name of resourc- 
es produced as data broadcast program elements in the 
broadcast station in which the data broadcast program 15 
TS transmission device of embodiment 2 is provided. 
That is, columns 1006 and 1007 show the replacement 
of resources distributed as data broadcast program el- 
ements with resources produced as data broadcast pro- 
gram elements in the broadcast station in which the data 20 
broadcast program TS transmission device of embodi- 
ment 2 is provided. 

[0096] Program element storage unit 901 stores mod- 
ules and resources produced as data broadcast pro- 
gram elements by a data broadcast program content 25 
production device 902 of the broadcast station in which 
the data broadcast program TS transmission device of 
embodiment 2 is provided. 

[0097] Fig. 11 shows a data broadcast program ele- 
ment 1101 identified by a PID "101" and a module name 30 
"0010", a data broadcast program element 1102 identi- 
fied by a PID "100", a module name "0001" and a re- 
source name "LOCAL. BML", and a data broadcast pro- 
gram element 1103 identified by PID "100", module 
name "0001" and a resource name "LOCAL_MAP. 35 
PNG". 

[0098] When notified via receiving unit 101 of a data 
broadcast program TS that has been net distributed by 
broadcast station 111, separation judgment unit 103 
separates a TS packet from the distributed data broad- *o 
cast program TS. Unit 103 then refers to selection list 
401 stored in judgment list storage unit 102, judges 
whether the present time is within the broadcast period 
shown in broadcast period 403, and if "YES" , unit 103 
judges whether the PID of the separated TS packet 45 
matches a PID in PID column 404 corresponding to a 
"1" selection flag in selection flag column 405. If "YES", 
unit 103 refers to replacement list 1001 stored in judg- 
ment list storage unit 102, and judges whether a PID 
matching the PID of the separated TS packet is shown so 
in PID column 1004. If "NO", unit 103 notifies replace- 
ment execution unit 104 of the separated TS packet, and 
if "YES", unit 103 judges whether the module name of 
the separated TS packet matches a module name in 
module name column 1005 of replacement list 1001, 55 
and if "YES", unit 103 judges whether the post-replace- 
ment resource name column 1007 and pre-replacement 
resource name column 1006 are blank. If "YES", unit 



103 notifies replacement execution unit 104 of the 
matching module name and the corresponding PID, and 
sends a replacement instruction to unit 104. 
[0099] If the resource name of the separated packet 
matches a resource name shown in pre-replacement re- 
source name column 1006 of replacement list 1001, 
separation judgment unit 103 notifies replacement exe- 
cution unit 104 of the PID, module name, and resource 
name in post-replacement resource name column 1007 
corresponding to the matching resource name, and 
sends a replacement instruction to unit 104. 
[0100] If a PID and a module name are notified by sep- 
aration judgment unit 1 03 together with the replacement 
instruction, replacement execution unit 104 reads the 
module identified by the notified module name from pro- 
gram element storage unit 901. and generates a TS 
packet. On the other hand, if a PID, a module name, and 
a resource name are notified by separation judgment 
unit 103 together with the replacement instruction, re- 
placement execution unit 104 reads the resource iden- 
tified by the notified resource name from program ele- 
ment storage unit 901 , and generates a TS packet. The 
pre-replacement TS packet to which the replacement in- 
struction from separation judgment unit 103 related is 
then discarded, and unit 104 outputs the TS packet no- 
tified by separation judgment unit 1 03 and the TS packet 
generated as a result of the replacement instruction to 
multiplexing device 121 as the data broadcast program 
TS of the broadcast station in which the data broadcast 
program TS transmission device of embodiment 2 is 
provided. 

[0101] Here, when selection list 401 and replacement 
list 1001 are stored in judgment list storage unit 102 in 
accordance with embodiment 2, screens 1201, 1202, 
and 1203 as shown in Fig, 12 can be viewed in a receiv- 
ing device that receives the data broadcast program TS 
outputted from the data broadcast program TS trans- 
mission device of embodiment 2. 
[0102] Screen 1201 displays a data broadcast pro- 
gram element distributed by another broadcast station 
111, and screens 1 202 and 1 203 display data broadcast 
program elements produced by data broadcast program 
content production device 902 in the broadcast station 
in which the data broadcast program TS transmission 
device of embodiment 2 is provided. 
[0103] Data broadcast program content production 
device 902 produces modules and resources that are to 
form data broadcast program elements unique the 
broadcast station in which the data broadcast program 
TS transmission device of embodiment 2 is provided. 
[0104] The processing in embodiment 2 will now be 
described with reference to the flowchart in Fig. 13. 
[0105] When notified via receiving unit 101 of a data 
broadcast program TS that has been net distributed by 
broadcast station 111, separation judgment unit 103 
judges whether the present time is within a broadcast 
period shown in broadcast period column 403 of selec- 
tion list 401 (step S1302). If judged in the negative (i.e. 
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step S1302 = "NO"), unit 103 repeats the judgment of 
step S1302. If the judged in the affirmative (i.e. step 
S1302 = "YES"), unit 103 judges whether the PIDof the 
TS packet separated from the data broadcast program 
matches a PID in PID column 404 that corresponds to 
a "1" selection flag in selection flag column 405 (step 
S1304). !f judged in the negative (i.e. step S1304 = 
"NO") . unit 103 discards the separated TS packet (step 
S1306). and the processing returns to step S1302. If 
judged in the affirmative (i.e. step S1304 = "YES"), unit 
1 03 judges whether the PID of the separated TS packet 
matches a PID in PID column 1004 of replacement list 
1001 (step S1308). If judged in the affirmative (i.e. step 
S1308 = "YES"), unit 103 judges whether the module 
name of the separated TS packet matches a module 
name in column 1005 of replacement list 1001 (step 
S1310). 

[0106] If judged in the affirmative (i.e. step S1310 = 
"YES") , separation judgment unit 103 judges whether 
pre-reptacement and post-replacement resource name 
columns 1006 and 1007 are blank (step S1312). If 
judged in the affirmative (i.e. step S1312 = "YES") , unit 
103 notifies replacement execution unit 104 of the 
matching PID and module name, instructs unit 104 to 
replace the module identified by the module name (step 
S1314), and moves on to step S1322. 
[0107] If judged that columns 1006 and 1007 are not 
blank (i.e. step S1 31 2 = "NO"), separation judgment unit 

1 03 judges whether the resource name of the separated 
TS packet matches a resource name in column 1006 
(step S1 31 6). If judged in the affirmative (i.e. step S1 31 6 
_ "YES") , unit 103 notifies replacement execution unit 

104 of the matching PID and module name, and the post 
replacement resource name shown in column 1007, in- 
structs unit 104 to replace the resource identified by the 
notified resource name (step S1318), and moves on to 
step S1322. 

[0108] In steps S1308, S1310, and S1316, if judged 
in the negative (i.e. steps S1308, S1310, S1316 = 
"NO") , separation judgment unit 103 notifies replace- 
ment execution unit 1 04 of the separated TS packet, and 
moves on to step S1324. 

[0109] In step S1 322, replacement execution unit 104 
reads from program element storage unit 901 the mod- 
ule or resource indicated by the replacement instruction 
(stepS1322). 

[0110] Next, replacement execution unit 104 gener- 
ates TS packets from the read module or resource, out- 
puts the generated TS packet together with the TS pack- 
et notified by separation judgment unit 103 to multiplex- 
ing device 121 as the data broadcast program TS of the 
broadcast station in which the data broadcast program 
TS transmission device of embodiment 2 is provided 
(step S1324), and the processing returns to step S1 302. 

Embodiment 3 

[0111] The following description relates to an embod- 



iment 3 of the data broadcast program TS transmission 
device according to the present invention. 
[0112] In embodiment 2. net distributed data broad- 
cast program elements are replaced by data broadcast 

5 program elements produced locally in the broadcast sta- 
tion in which the data broadcast program TS transmis- 
sion device of embodiment 2 is provided. In embodiment 
3, it is additionally possible to supplement net distributed 
data broadcast program elements with data broadcast 

10 program elements produced by a broadcast station in 
which the data broadcast program TS transmission de- 
vice of embodiment 3 is provided. 
[0113] Here, since a structure of embodiment 3 of the 
data broadcast program TS transmission device is the 

15 same as the structure of embodiment 2 of the data 
broadcast program TS transmission device, the follow- 
ing description refers to Fig. 9. 

[0114] As in embodiment 2, receiving unit 101 re- 
ceives the net distributed data broadcast program TS 
20 shown in data broadcast program content information 
301 (seeFig.3). 

[01 1 5] Judgment list storage unit 1 02 stores a supple- 
mentary list 1401 in addition to selection list 401 and 
replacement list 1001. 

25 [0116] Supplementary list 1401 includes a data 
broadcast program name column 1402, a broadcast pe- 
riod column 1403, a PID column 1404, a module name 
column 1405, and a resource name column 1406. 
[0117] In supplementary list 1401, a resource corre- 

30 sponding to a PID "100", a module name "0001" and a 
resource name "CM. BML", and a module correspond- 
ing to a PID "100" and a module name "0002" are shown 
as supplementary data broadcast program elements. 
[0118] Program element storage unit 901 stores data 

35 broadcast program elements produced by data broad- 
cast program content production device 902. Fig, 15 
shows exemplary data broadcast program elements 
stored in program element storage unit 901. 
[0119] A data broadcast program element 1501 is 

40 identified by a PID "100", a module name "0001", and a 
resource name "CM. BML". A data broadcast program 
element 1502 is identified by PID "100" and a module 
name "0002". 

[0120] When notified by receiving unit 101 of a data 
45 broadcast program TS that has been distributed by 
broadcast station 111, separation judgment unit 103 re- 
fers to selection list 401 stored in judgment list storage 
unit 102, selects a data broadcast program element in- 
cluded in the distributed data broadcast program TS, re- 
50 fers to replacement list 1 001 , and instructs replacement 
execution unit 104 to replace a module or a resource. 
[0121] Furthermore, separation judgment unit 103 re- 
fers to supplementary list 1401 stored in judgment list 
storage unit 102, and when the present time is within 
55 the broadcast period shown in broadcast period column 
1403, unit 103 notifies replacement execution unit 104 
of either the PID and module name of the data broadcast 
program element (i.e. in the case of element 1 502 in Fig. 
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15), or the PID, module name and resource name of the 
data broadcast program element (i.e. In the case of el- 
ement 1501 in Fig. 15). and instructs unit 104 to supple- 
ment the corresponding data broadcast program ele- 
ment. 

[0122] On receipt of a supplement instruction from 
separation judgment unit 103, replacement execution 
unit 104 reads the notified module or resource from pro- 
gram element storage unit 901, generates a TS packet 
from the read module or resource, and outputs the gen- 
erated TS packet together with the TS packet notified 
by unit 103 and the TS packet generated as a result of 
the replacement instruction to multiplexing device 121 
as the data broadcast program TS of the broadcast sta- 
tion in which the data broadcast program TS transmis- 
sion device of embodiment 3 is provided. 
[0123] As a result, the screens shown in Fig. 16 can 
be viewed in a receiving device that receives this data 
broadcast program TS. 

[0124] Screen 1601 is the data broadcast program el- 
ement distributed by broadcast station 111. Screens 
1602 and 1603 are data broadcast program elements 
produced in the broadcast station in which the data 
broadcast program TS transmission device of embodi- 
ment 3 is provided, and result from replacing data broad- 
cast program elements distributed by broadcast station 
111. Screens 1604 and 1605 are also data broadcast 
program elements produced in the broadcast station in 
which the data broadcast program TS transmission de- 
vice of embodiment 3 is provided, and result from sup- 
plementing the data broadcast program elements in 
screens 1601 to 1603. 

[0125] The processing in embodiment 3 will now be 
described with reference to the flowchart in Fig. 17. 
Here, the selection of data broadcast program elements 
from a distributed data broadcast program TS and the 
replacement of data broadcast program elements is the 
same as in embodiment 2, and description of these op- 
erations is omitted here. 

[0126] When supplementary list 1401 is stored in 
judgment list storage unit 102 according to embodiment 
3, separation judgment unit 103 waits for the present 
time to be within the broadcast period shown in broad- 
cast period column 1403 of supplementary list 1401 
(step S1702), and when it is (i.e. step S1702 = "YES"), 
unit 103 refers to supplementary list 1401, and judges 
whether a data broadcast program element to be sup- 
plemented is shown (step S1704). If judged in the neg- 
ative (i.e. step S1704 = "NO"), the processing is termi- 
nated, and if judged in the affirmative (i.e. step S1704 = 
"YES"), unit 103 notifies replacement execution unit 104 
of the PID, module name, and resource name identifying 
the data broadcast program element, and instructs unit 
104 to supplement the identified data broadcast pro- 
gram element (step S1706). 

[0127] On receipt of the supplement instruction from 
separation judgment unit 103, replacement execution 
unit 104 reads the notified module or resource from pro- 



gram element storage unit 901, generates a TS packet 
from the read module or resource, and outputs the gen- 
erated TS packet to multiplexing device 121 as the data 
broadcast program TS of the broadcast station in which 

5 the data broadcast program TS transmission device of 
embodiment 3 is provided (step S1708). 
[0128] Separation judgment unit 103 then judges 
whether the present time is within the broadcast period 
shown in broadcast period column 1403 of supplemen- 

10 tary list 1401 (step S1710), and if judged in the negative 
(i.e. step S1710 = "NO"), the processing is terminated, 
and if judged in the affirmative (i.e. step S1710 = 
"YES") , the processing returns to step S1702. 

15 Embodiment 4 

[0129] Fig. 18 is a structural diagram showing an em- 
bodiment 4 of the data broadcast program TS transmis- 
sion device according to the present invention. Here, 
20 embodiment 4 of the data broadcast program TS trans- 
mission device is substantially the same as embodiment 
1 of the data broadcast program TS transmission de- 
vice. 

[0130] A data broadcast program content production 

25 device 1801 is provided in a broadcast station in which 
the data broadcast program TS transmission device of 
embodiment 4 is provided. Device 1801 produces mod- 
ules and resources that are to form data broadcast pro- 
gram elements unique to the broadcast station, and no- 

30 tifies a data broadcast program TS output unit 1802 of 
produced modules and resources. 
[0131] Data broadcast program TS output unit 1802 
outputs modules and resources notified by data broad- 
cast program content production device 1801 to re- 

35 placement execution unit 104. 

[0132] Replacement execution unit 104 outputs TS 
packets notified by separation judgment unit 103 (i.e. 
TS packets that have been net distributed by another 
broadcast station 111 as in embodiment 1), and TS 

*o packets outputted by data broadcast program TS output 
unit 1802 to multiplexing device 121 as the data broad- 
cast program TS of the broadcast station in which the 
data broadcast program TS transmission device of em- 
bodiment 4 is provided. 

45 

Embodiment 5 

[01 33] The following description relates to an embod- 
iment 5 of the data broadcast program TS transmission 

so device according to the present invention. Here, since 
a structure of embodiment 5 of the data broadcast pro- 
gram TS transmission device is the same as the struc- 
ture of embodiment 2 of the data broadcast program TS 
transmission device, the following description refers to 

55 Fig.9. 

[0134] Fig. 19 shows an exemplary content of data 
broadcast program transport streams transmitted by (i) 
another broadcast station 111 and (ii) a broadcast sta- 
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tion in which the data broadcast program TS transmis- 
sion device of embodiment 5 is provided. 
[0135] In the top half of Fig. 19 is shown the content 
of a data broadcast program TS that is broadcast as a 
data broadcast program 1901 by broadcast station 111 
as well as being net distributed by broadcast station 111. 
Data broadcast program 1901 broadcast by broadcast 
station 111 includes an elementary stream (ES) 1911 of 
the actual data broadcast program, an ES 1912 of a 
commercial message (CM) for national use, an ES 1 91 3 
of CMs for use by broadcast station 111, and an ES of 
an event message (EM) showing a timing of the CM 
processing. 

[0136] ES 1911 includes a module 1921 of the data 
broadcast program. Module 1921 is a data broadcast 
program element structuring the data broadcast pro- 
gram, and is contained within a TS packet that has at- 
tached a PiD "100" and a module name "0001". 
[0137] ES 1912 includes a module 1922 of the CM for 
national use. Module 1922 is a data broadcast program 
element structuring the data broadcast program, and is 
contained within a TS packet that has attached a PID 
"101" and a module name "0000". In the given example, 
this CM may be viewed together with the data broadcast 
program in, for example, a broadcast station targeted 
for distribution. 

[0138] ES 1913 includes modules 1923 and 1924 of 
CMs for use by broadcast station 111. Modules 1923 
and 1924 are data broadcast program elements struc- 
turing the data broadcast program. Module 1923 is con- 
tained within a TS packet that has attached a PID "102" 
and a module name "0000", and module 1924 is con- 
tained within a TS packet that has attached PID "102" 
and module name "0001". In the given example, these 
CMs may be viewed in a receiving device that receives 
direct transmission of broadcasts from broadcast station 
111. 

[0139] ES 1913 includes EMs 1925, 1926, and 1927 
showing a timing of the CM processing. EMs 1925, 
1926, and 1927 are data broadcast program elements 
structuring the data broadcast program. EM 1925 is con- 
tained within a TS packet that has attached a PID "103" 
and an event message identifier (EMID) "0000", EM 
1926 is contained within a TS packet that has attached 
PID "103" and an EMID "0001", and EM 1927 is con- 
tained within a TS packet that has attached PID "103" 
and an EMID "0002". Here, EM 1925 is a trigger for no- 
tifying a receiving device of the processing timing of 
module 1 923. EM 1 925 is a trigger for notifying a receiv- 
ing device of the processing timing of module 1 922, and 
EM 1927 is a trigger for notifying a receiving device of 
the processing timing of module 1924. 
[0140] Thus, for example, if transmission of a data 
broadcast program "shopping information" is received 
by a receiving device that receives direct transmission 
of broadcasts from broadcast station 111, module 1921 
is displayed for the time period that the data broadcast 
program is broadcast. 



[0141] If transmission of EM 1925 showing the 
processing timing of module 1923 (i.e. relating to CM 
1913) is received, the receiving device stores the re- 
ceived module 1923 in memory and may also display 

5 the received module 1923. 

[0142] EM 1926 shows the timing by which module 
1922 (I.e. relating to CM 1912) is stored in memory or 
displayed, and EM 1927 shows the timing by which 
module 1924 (i.e. relating to CM 1914) is stored in mem- 

10 ory or displayed. 

[0143] Here, in the given example, the processing 
start timing of the modules relating to ES 1912 (i.e. CM 
for national use) and ES 191 3 (i.e. CMs for use by broad- 
cast station 111) are shown in the same elementary 

15 stream (i.e. ES 1914). However, these processing start 
timings may be shown in separate elementary streams. 
That is, the processing start timings may be shown in 
elementary streams contained in transport packets that 
have different PIDs attached. 

20 [0144] Furthermore, as mention above, in embodi- 
ment 5 the processing timing (i.e. of storing in memory 
and displaying) of modules 1922, 1923. and 1924 relat- 
ing to the CMs is shown in elementary streams 1926, 
1925, and 1927, respectively. However, elementary 

25 streams may be omitted from the structure, and the stor- 
ing to memory and displaying may be conducted ac- 
cording to the timing at which transmission of modules 
1922, 1923, and 1924 relating to the CMs is received. 
[0145] Likewise, EMs may be omitted from the struc- 

30 ture. and modules 1922, 1923, and 1924 relating to the 
CMs may be processed when (i) the version of module 
1921 relating to the data broadcast program is updated, 
or (ii) when the version of modules 1922, 1923, and 
1924 is updated. 

35 [0146] Furthermore, in embodiment 5, when modules 
1922, 1923, and 1924 relating to the CMs are only 
stored in memory and not displayed, the image display 
of modules 1922, 1923, and 1924 is controlled by mod- 
ule 1921, which relates to the data broadcast program. 

<o However, it is possible to display modules 1922, 1923, 
and 1924 at the time that they are stored in memory, 
without requiring the control of module 1921. 
[0147] In the data broadcast program TS transmis- 
sion device of embodiment 5, receiving unit 101 re- 

45 ceives a data broadcast program TS of data broadcast 
program 1901 that has been net distributed by broad- 
cast station 111. 

[0148] Judgment list storage unit 102 stores a selec- 
tion list 2001 as shown in Fig. 20 and a replacement list 

50 2101 as shown in Fig. 21. 

[0149] In selection list 2001 , selection flags relating to 
the data broadcast program elements of the data broad- 
cast program "shopping information" distributed by 
broadcast station 111 are shown in a selection flag col- 

55 umn 2003 . The data broadcast program elements are 
identified by the PIDs and the module names/EMlDs 
shown in selection list 2001. Specifically, the module of 
the ES of the data broadcast program and the module 
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of the ES of the CMs are identified by the PIDs and the 
module names in selection list 2001, and the EMs are 
identified by the PIDs and the EMIDs in selection list 
2001. 

[0150] Separation judgment unit 103 refers to selec- 5 
tion list 2001, discards module 1924 identified by PID 
"102" and module name "0001\ and EM 1927 identified 
by PID n 1 03" and EMID "0002", and notifies replacement 
execution unit 104 of the remaining selected data broad- 
cast program elements. w 
[0151] Replacement list 2101 shows which of the data 
broadcast program elements of the data broadcast pro- 
gram "shopping information" are for replacement. In the 
given example, the data broadcast program element 
identified by PID "102" and module name "0000" is to '5 
be replaced. 

[0152] Separation judgment unit 1 03 notifies replace- 
ment execution unit 104 of PID "102" and module name 
"0000", and instructs unit 104 to perform the replace- 
ment. 20 
[0153] Program element storage unit 901 stores a da- 
ta broadcast program element of a CM to be used by 
the broadcast station in which the data broadcast pro- 
gram TS transmission device of embodiment 5 is pro- 
vided. This data broadcast program element was pro- 25 
duced by data broadcast program content production 
device 902, and is identified by PID "101" and module 
name "0000". 

[0154] On receipt of a replacement instruction from 
separation judgment unit 103, replacement execution 30 
unit 104 reads from program element storage unit 901 
the data broadcast program element notified by unit 1 03 
(i.e. the data broadcast program element produced by 
data broadcast program content production device 
902), generates a TS packet from the read data broad- 35 
cast program element, and replaces the TS packet no- 
tified by unit 1 03 (i.e. the TS packet distributed by broad- 
cast station 111) with the generated TS packet. 
[0155] In the bottom half of Fig. 19 is shown the con- 
tent of a data broadcast program 1902 that is based on <o 
the net distributed data broadcast program 1901 and 
that is to be outputted by the data broadcast program 
TS transmission device of embodiment 5. Data broad- 
cast program 1902 is structured by ES 1911 relating to 
the actual data broadcast program, ES 1912 relating to 4 5 
the CM for national use, an ES 1931 relating to a CM 
for use by the broadcast station in which the data broad- 
cast program TS transmission device of embodiment 5 
is provided, and an ES 1932 relating to event messages 
1925 and 1926 showing the timing of the CM process- 50 
ing. Here, elementary streams, modules, and event 
messages having the same numbering as in the top half 
of Fig. 19 are the same as data broadcast program el- 
ements distributed by broadcast station 111. 
[01 56] ES 1 93 1 was produced by data broadcast pro- 55 
gram content production device 902, and a module 1 941 
is structured from a TS packet generated by replace- 
ment execution unit 104. 



[0157] Furthermore, EM 1927 showing a timing of the 
CM processing has been eliminated from ES 1914, and 
is therefore not included in ES 1932. 
[0158] In the given example, module 1941 may be 
viewed in a receiving device that receives direct trans- 
mission of broadcasts from the broadcast station in 
which the data broadcast program TS transmission de- 
vice of embodiment 5 is provided. 
[0159] Here, in embodiment 5, module 1922 relating 
to the CM for national use is used as distributed. How- 
ever, it is of course possible to replace this module with 
a module relating to a CM for use by the broadcast sta- 
tion in which the data broadcast program TS transmis- 
sion device of embodiment 5 is provided. 
[0160] Here, the operation of the above receiving de- 
vice is substantially the same as the operation of the 
receiving device that receives broadcasts from broad- 
cast station 111. 

[0161] Furthermore, in embodiment 5, module 1924 
relating to the CM for use by broadcast station 111 and 
EM 1927 showing a timing of the CM processing of mod- 
ule 1924 are discarded. However, embodiment 5 may 
be realized, for example, by replacing module 1 924 and 
EM 1927 with null packets. 

[0162] Furthermore, although in embodiment 5 the 
discarding of a module and a corresponding event mes- 
sage is described, it is of course possible to supplement 
a module relating to a CM for use by the broadcast sta- 
tion in which the data broadcast program TS transmis- 
sion device of embodiment 5 is provided, and also to 
supplement a corresponding event message. 
[0163] Furthermore, in embodiment 5, module 1923 
(i.e. identified by PID "102" and module name "0000") 
relating to the CM for use by broadcast station 111 is 
replaced by module 1941 (i.e. identified by the same PID 
"102" and module name "0000") relating to the CM for 
use by the broadcast station in which the data broadcast 
program TS transmission device of embodiment 5 is 
provided, and data broadcast program content informa- 
tion 301 is configured such that module 1924 is then dis- 
carded. However, the data broadcast program content 
information in broadcast station 111 may be set to show 
for each structural element, whether the structural ele- 
ment is for replacement or discarding. Then, selection 
lists, replacement lists and the like can be generated ac- 
cordingly in a data broadcast program TS transmission 
device that receives such information. 

Embodiment 6 

[0 1 64] The following description relates to an embod- 
iment 6 of the data broadcast program TS transmission 
device according to the present invention. In embodi- 
ment 6, concrete examples of the replacement of the 
modules and resources described in embodiment 2 are 
given. Here, the description refers to the structure of the 
data broadcast program TS transmission device shown 
in Fig.9. 
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[0165] Replacement execution unit 104 is notified by 
separation judgment unit 103 of TS packets separated 
from the data broadcast program TS net distributed by 
broadcast station 111 that contain data broadcast pro- 
gram elements for inclusion in the data broadcast pro- 5 
gram content of the broadcast station in which the data 
broadcast program TS transmission device of embodi- 
ment 6 is provided. 

[01 66] Furthermore, separation judgment unit 1 03 in- 
structs replacement execution unit 104 to replace the 10 
module identified by PID "1 01 " and module name "0010" 
attached to the notified TS packets. 
[0167] Fig.22 shows the data broadcast program TS 
that includes the TS packets notified to replacement ex- 
ecution unit 104 by separation judgment unit 103. The 15 
module identified by PID "101" and module name "0010" 
prior to replacement is included in two modules 2203 
and 2204 in a carousel cycle 2202 of data broadcast 
program TS 2201. Module 2203 is structured from two 
TS packets 2205 and 2206. and module 2203 is also 20 
structured from two TS packets 2207 and 2208. In other 
words, modules 2203 and 2204 are each the equivalent 
of two TS packets in size. Furthermore, modules 2203 
and 2204 are each transmitted once in carousel cycle 
2202. 25 
[0168] Replacement execution unit 104 is set in ad- 
vance to either maintain (i) the bandwidth of the data 
broadcast program TS to be transmitted by the broad- 
cast station in which the data broadcast program TS 
transmission device of embodiment 6 is provided, or (ii) 30 
the number of transmission per carousel cycle, with re- 
spect to a module or resource to which a replacement 
instruction relates. 

[0169] If set to maintain a bandwidth, replacement ex- 
ecution unit 1 04, on receipt of a replacement instruction, 35 
reads the one or more modules identified by the notified 
PIDs and module names from program element storage 
unit 901 , generates TS packets from the read modules, 
and replaces TS packets 2205, 2206, 2207, and 2208 
structuring pre-replacement modules 2203 and 2204 *o 
with the generated TS packets. 

[0170] Here, since post-replacement modules may be 
larger or smaller than pre-replacement modules, the 
number of TS packets may vary, which in turn may affect 
the number of modules transmitted per carousel cycle. *s 
[0171] Fig.23A shows a data broadcast program TS 
2301 when the post-replacement modules are half the 
size of the pre-replacement modules. Fig.23B shows a 
data broadcast program TS 2302 when the post-re- 
placement modules are twice the size of the pre-re- so 
placement modules. 

[0172] In data broadcast program TS 2301, the post- 
replacement modules are each structured by a single 
TS packet. In this case, the module identified by PID 
"101" and module name "0010" is included after re- 55 
placement in four modules 2304, 2305, 2306. and 2307 
in carousel cycle 2303. 

[0173] In data broadcast program TS 2302, the post- 



replacement module is structured by four TS packets. 
In this case, the module identified by PID "101" and 
module name "0010" is included after replacement in a 
single module 2309, and module 2309 is structured by 
fourTS packets 2310, 2311. 2312. and 1213. 
[0174] On the other hand, if replacement execution 
unit 104 is set to maintain the number of transmissions 
per carousel cycle, unit 1 04, on receipt of a replacement 
instruction, reads the modules identified by the notified 
PIDs and module names from program element storage 
unit 901, generates TS packets from the read modules, 
and compares the size of the post-replacement modules 
with the size of the pre-replacement modules. 
[0175] If the post-replacement modules are half the 
size of the pre-replacement modules, then since two 
modules 2203 and 2204 are included in carousel cycle 
2202 of pre-replacement data broadcast program TS 
2201 (see Fig.22) in the given example, the post-re- 
placement data broadcast program TS will also be set 
to include two modules. 

[0176] To achieve this, replacement execution unit 
104 replaces half of the TS packets structuring the pre- 
replacement modules with null packets. 
[0177] In contrast, if the post-replacement modules 
are twice the size of the pre-replacement modules, then 
since two modules 2203 and 2204 are included in car- 
ousel cycle 2202 of pre-replacement data broadcast 
program TS 2201 (see Fig.22) in the given example, the 
post-replacement data broadcast program TS is again 
also set to include two modules. 
[0178] To achieve this, replacement execution unit 
104 replaces the two TS packets structuring each pre- 
replacement module with TS packets structuring a sin- 
gle post-replacement module, and inserts an additional 
post-replacement module per carousel cycle. 
[0179] Fig.24A shows data broadcast program TS 
2301 when the post-replacement modules are half the 
size of the pre-replacement modules. Fig.24B shows 
data broadcast program TS 2302 when the post-re- 
placement modules are twice the size of the pre-re- 
placement modules. 

[0180] In a data broadcast program TS 2401, the 
post-replacement modules are each structured by a sin- 
gle TS packet. In carousel cycle 2403, the replacement 
of TS packets with null packets results in a null packet 
2406 being inserted between post-replacement mod- 
ules 2404 and 2405 identified by PID "101" and module 
name "0010", and a null packet 2407 being inserted af- 
ter module 2405. 

[0181] In a data broadcast program TS 2402, each 
post-replacement module is structured by four TS pack- 
ets. Two post-replacement modules 2409 and 2410 are 
included in carousel cycle 2408. Modules 2409 and 
2410 are each structured by four TS packets 2411, 
2412. 2413, 2413. and 2415. 2416, 2417, 2418, respec- 
tively. In this case, the fact that there are more post-re- 
placement TS packets than pre-replacement TS pack- 
ets 2205 to 2208 shows that extra TS packets have been 
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inserted into carousel cycle 2408. In this way, the 
number of modules transmitted in carousel cycles 2403 
and 2408 can be maintained, although maintaining the 
number of modules per carousel cycle may result in 
changes to the bandwidth. 

[0182] Furthermore, when the size of a module or re- 
source targeted for replacement is the same as the size 
of a replacement module or resource stored in program 
element storage unit 901, maintaining the bandwidth 
yields the same result as maintaining the number of 
transmissions per carousel cycle. 

Embodiment 7 

[0183] The following description relates to an embod- 
iment 7 of the data broadcast program TS transmission 
device according to the present invention. Here, since 
a structure of embodiment 7 of the data broadcast pro- 
gram TS transmission device is the same as the struc- 
ture of embodiment 2 of the data broadcast program TS 
transmission device, the following description refers to 
Fig.9. 

[0184] As in embodiment 2, embodiment 7 involves 
the replacement of a net distributed module or resource 
with a module or resource produced in a broadcast sta- 
tion in which the data broadcast program TS transmis- 
sion device of the present embodiment is provided. 
However, instead of a module or resource being dis^ 
played by a receiving device that receives a data broad- 
cast program TS containing the module or resource, in 
embodiment 7 the module or resource is used for control 
in the receiving device. 

[0185] The top half of Fig. 25 shows exemplary data 
broadcast program elements 2501 distributed by broad- 
cast station 111. The bottom half of Fig. 25 shows exem- 
plary data broadcast program elements 2502 to be out- 
putted by the data broadcast program TS transmission 
device of embodiment 7. 

[0186] Distributed data broadcast program elements 
2501 include a resource 2511 and a program table 2521 
which is also a resource. 

[0187] Resource 2511 includes a script 2512 showing 
a station selection. Here, when a station selection oper- 
ation is conducted in a receiving device within an area 
of broadcast station 111 that results in the selection, for 
example, of a program number "0222", script 2511 does 
not shows the actual program number "0222" but rather 
a provisional program name 2513. Program table 2521, 
which is included together with resource 2511 in data 
broadcast program elements 2501, shows the corre- 
spondence between provisional program name 2513 
"SERVICE_A" and the actual program number "0222". 
[01 88] Program table 252 1 includes a provisional pro- 
gram name column 2522 and an actual program number 
column 2523. 

[01 89] Here, if the actual program number were to be 
shown in resource 2511, then resource 2511 would have 
to be replaced in a broadcast station that receives dis- 



tribution of resource 2511. The actual program number 
is only used for program selection in the broadcast area 
of broadcast station 111 that distributes resource 2511, 
and cannot be used in the broadcast area of a broadcast 

5 station that receives resource 2511. Thus, by providing 
a program table that shows the correspondence be- 
tween provisional program name 2513 and the actual 
program number, resource 2511 can be treated like any 
other data broadcast program element in a broadcast 

10 station that receives resource 2511 . 

[0190] In the broadcast station in which the data 
broadcast program TS transmission device of embodi- 
ment 7 is provided, data broadcast program content pro- 
duction device 902 generates a program table 2531 (i. 

15 e. the equivalent of program table 2521 in broadcast sta- 
tion 111) showing the correspondence between provi- 
sional program name 2513 and the actual program 
number "0666" used for program selection by a receiv- 
ing device in the broadcast area of the broadcast station. 

20 Program table 2531 is shown in the bottom half of Fig. 
25 as including data broadcast program elements 2502 
to be outputted by the data broadcast program TS trans- 
mission device of embodiment 7. 
[0191] Program table 2531 is stored in program ele- 

25 ment storage unit 901. Furthermore, although program 
table 2531 has attached the same PID and module 
name as the distributed program table 2521, the at- 
tached resource name is unique to the broadcast station 
in which the data broadcast program TS transmission 

30 device of embodiment 7 is provided. 

[0192] Judgment list storage unit 102 stores a re- 
placement list showing the replacement of program ta- 
ble 2521 with program table 2531. 
[0193] Receiving unit 101 receives transmission from 

35 broadcast station 1 1 1 of the data broadcast program TS 
that includes data broadcast program element 2521, 
and notifies separation judgment unit 103 of the re- 
ceived data broadcast program TS. 
[0194] Separation judgment unit 103 separates the 

40 TS packets from the notified data broadcast program TS 
and, in accordance with a selection list stored in judg- 
ment list storage unit 102, notifies replacement execu- 
tion unit 104 of TS packets structuring modules and/or 
resources that are for inclusion in the data broadcast 

45 program TS of the broadcast station in which the data 
broadcast program TS transmission device of embodi- 
ment 7 is provided. 

[0195] Furthermore, in accordance with the replace- 
ment list, separation judgment unit 103 instructs re- 

so placement execution unit 104 to replace program table 
2521 included within the notified TS packets. 
[0196] In accordance with the replacement instruc- 
tion, replacement execution unit 104 reads program ta- 
ble 2531 from program element storage unit 901, and 

55 generates a TS packet from the read program table 
2531 . Unit 104 then replaces the TS packet that requires 
replacing with the generated TS packet, and outputs the 
generated TS packet together with the notified TS pack- 
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ets that do not require replacing to multiplexing device 
121 as the data broadcast program TS of the broadcast 
station in which the data broadcast program TS trans- 
mission device of embodiment 7 is provided. 
[01 97] A data broadcast program TS that includes da- 
ta broadcast program elements 2502 shown in the bot- 
tom half of Fig. 25 is then outputted by the data broad- 
cast program TS transmission device of embodiment 7. 
[0198] In data broadcast program elements 2502, 
program table 2531 is included in place of the distributed 
program table 2521. 

[0199] Distributed resource 2511 is used in an unal- 
tered state in the data broadcast program TS outputted 
by the data broadcast program TS transmission device 
of embodiment 7. In this way, a receiving device that 
receives the outputted data broadcast program TS is 
able to use provisional program name 2513 
"SERVICE_A" for station selection by referring to pro- 
gram table 2531 which shows the correspondence with 
actual program number "0666". 

[0200] Since the actual program number to which re- 
source 2511 relates can be obtained indirectly by refer- 
ring to program table 2531 , only the replacement of the 
program table showing the correspondence between 
changed items, and not resource 2511, is required. As 
a result, data broadcast program elements can be 
changed with great efficiency. 

[0201] Here, it is possible to structure program tables 
252 1 and 253 1 in text format or binary format. Moreover, 
although the program tables are described in embodi- 
ment 7 as being resources, they may be broadcast as 
modules. 

[0202] Furthermore, the above embodiments are de- 
scribed in terms of only a data broadcast program TS 
being distributed by another broadcast station 111 to the 
broadcast station in which a data broadcast program TS 
transmission device of the present invention is provided. 
However, the transport stream distributed by broadcast 
station 111 may be provided by multiplexing a data 
broadcast program TS with a broadcast program TS. 
[0203] Furthermore, although the data broadcast pro- 
gram TS transmission device is described in the above 
embodiments with reference to the structures shown in 
Figs.1, 9, and 18, the present invention may be realized 
by a computer program that has a computer perform the 
functions of the various structural components. Moreo- 
ver, the computer program may be stored on a compu- 
ter-readable storage medium, and applied by a data 
broadcast program TS transmission device that trans- 
mits a data broadcast program TS based on a net dis- 
tributed data broadcast program TS. 
[0204] Furthermore, the data broadcast program TS 
transmission device in the above embodiments is de- 
scribed as receiving an MPEG-2 format data broadcast 
program TS distributed by another broadcast station, 
and as transmitting a data broadcast program TS based 
on the received data broadcast program TS. However, 
the present invention may of course be applied to re- 



ceive, not an MPEG-2 transport stream, but a data 
stream formed from a collection of Internet protocol ( IP) 
packets that comply with Internet protocols, and to 
transmit a data broadcast program data stream based 
5 on the received data stream. 

INDUSTRIAL APPLICABILITY 

[0205] When a data broadcast program is multiplexed 
10 with a digital broadcast program to provide a transport 
stream for broadcasting by a broadcast station in which 
a data broadcast program TS transmission device ac- 
cording to the present invention is provided, the data 
broadcast program TS transmission device is able to 
15 generate the transport stream based on a first data 
broadcast program TS distributed by another broadcast 
station. As a result, the data broadcast program TS 
transmission device of the present invention can be ap- 
plied in a broadcast station to improve efficiency beyond 
20 that achievable by conventional technology, which re- 
quires the broadcast station to produce all of the struc- 
tural elements of data broadcast programs. 



25 Claims 

1. A data broadcast program transport stream trans- 
mission device provided in a broadcast station, and 
for (i) receiving a first transport stream having mul- 

30 tiplexed thereon a first content that includes one or 
more source elements and (ii) transmitting a data 
broadcast program transport stream based on the 
received first TS, comprising: 

35 a judgment list storage unit operable to store a 

judgment list that shows for each source ele- 
ment, whether the source element is for inclu- 
sion in a data broadcast program content of the 
broadcast station; 

<o a separation judgment unit operable to sepa- 

rate each source element from the first TS, and 
to judge in accordance with the judgment list 
whether the separated source element is for in- 
clusion in the data broadcast program content; 

45 and 

an output unit operable to output the data 
broadcast program TS with the separated 
source element included in the data broadcast 
program content if the separation judgment unit 

so judges in the affirmative. 

2. The data broadcast program TS transmission de- 
vice of claim 1, wherein 

the judgment list storage unit has: 

55 

a selection list storage subunit operable to 
store a selection list in which Identifiers identi- 
fying the source elements are paired with de- 
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terminators showing whether the source ele- 
ments are for Inclusion in the data broadcast 
program content, and 
the separation judgment unit has: 

5 

a separation subunit operable to separate 
each source element from the first TS; 
a judgment subunit operable to judge 
whether an identifier of the separated 
source element matches an identifier 10 
paired in the selection list with a determi- 
nator showing the source element to be for 
inclusion; and 

a notification subunit operable to notify the 
output unit of the separated source ele- *5 
ment if the judgment subunit judges in the 
affirmative. 

3. The data broadcast program TS transmission de- 
vice of claim 2, further comprising: 20 

a local element storage unit operable to store 
one or more local elements produced in the 
broadcast station, wherein 

the judgment list storage unit further has: 25 

a replacement list storage subunit opera- 
ble to store a replacement list that shows 
the replacement of source elements 
judged to be for inclusion by the separation 30 
judgment unit with local elements stored in 
the local element storage unit, 
the separation judgment unit further has: 

a replacement judgment subunit oper- 35 
able to, if the judgment subunit judges 
in the affirmative, refer to the replace- 
ment list and judge whether the sepa- 
rated source element is for replace- 
ment, to 
the notification subunit sends a re- 
placement instruction to the output unit 
if the replacement judgment subunit 
judges in the affirmative, and 
the output unit has: *s 

a reading subunit operable to, if a 
replacement instruction is re- 
ceived from the notification subu- 
nit, read a local element indicated 50 
in the replacement instruction 
from the local element storage 
unit; and 

a generation output subunit oper- 
able to generate the data broad- 55 
cast program TS based on local 
elements read by the reading sub- 
unit and source elements notified 



by the notification subunit, and for 
outputting the generated data 
broadcast program TS. 

4. The data broadcast program TS transmission de- 
vice of claim 3, wherein 

the one or more local elements are modules, 
which are stored together with corresponding iden- 
tifiers in the local element storage unit, and 

the replacement list shows the identifiers of 
source elements for replacement and the identifiers 
of local elements that are to replace the source el- 
ements. 

5. The data broadcast program TS transmission de- 
vice of claim 3. wherein 

the one or more local elements are resources, 
which are stored together with corresponding iden- 
tifiers in the local element storage unit, and 

the replacement list shows the identifiers of 
source elements for replacement and the identifiers 
of local elements that are to replace the source el- 
ements. 

6. The data broadcast program TS transmission de- 
vice of claim 3, wherein 

the one or more local elements are event 
messages, which are stored together with corre- 
sponding identifiers in the local element storage 
unit, and 

the replacement list shows the identifiers of 
source elements for replacement and the identifiers 
of local elements that are to replace the source el- 
ements. 

7. The data broadcast program TS transmission de- 
vice of claim 3, wherein 

the source elements include a data broadcast 
program, a commercial message to be inserted into 
the data broadcast program, and an event message 
that controls a timing of the commercial message 
processing, and 

if the commercial message is not shown for 
replacement in the replacement list and if the iden- 
tifier of the commercial message is paired in the se- 
lection list with a determinator showing the commer- 
cial message to be not for inclusion in the data 
broadcast program content, then the identifier of the 
event message is also paired in the selection list 
with a determinator showing the event message to 
be not for inclusion in the data broadcast program 
content. 

8. The data broadcast program TS transmission de- 
vice of claim 3, wherein 

the output unit has: 

a first setting subunit operable to set the data 
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broadcast program TS to maintain the same 
bandwidth as the first TS ; 
a repeat multiplexing subunit operable to, if a 
TS packet surplus in a carousel cycle of the da- 
ta broadcast program TS arises because a lo- 
cal element is smaller in size than a source el- 
ement shown in the replacement list for re- 
placement, repeatedly multiplex a TS packet 
generated from the local element onto the data 
broadcast program TS to eliminate the surplus; 
and 

a cycle-delay packet multiplexing subunit oper- 
able to, if a TS packet shortage in a carousel 
cycle of the data broadcast program TS arises 
because a local element is larger in size than a 
source element shown in the replacement list 
for replacement, multiplex any surplus TS 
packets generated from the local element onto 
. the data broadcast program TS in a subsequent 
carousel cycle. 

9. The data broadcast program TS transmission de- 
vice of claim 3, wherein 

the output unit has: 

a second setting subunit operable to set the da- 
ta broadcast program TS to maintain an equal 
number of elements transmitted per carousel 
cycle as the first TS; 

a null packet multiplexing subunit operable to, 
if a TS packet surplus in a carousel cycle of the 
data broadcast program TS arises because a 
local element is smaller in size than a source 
element shown in the replacement list for re- 
placement, multiplex any surplus TS packets 
onto the data broadcast program TS as null 
packets; and 

an insert-packet multiplexing subunit operable 
to. if a TS packet shortage in a carousel cycle 
of the data broadcast program TS arises be- 
cause a local element is larger in size than a 
source element shown in the replacement list 
for replacement, forcibly insert a TS packet 
generated from the local element onto the data 
broadcast program TS in the carousel cycle. 

10. The data broadcast program TS transmission de- 
vice of claim 3, wherein 

if the source element notified by the notifica- 
tion subunit includes a script for controlling a station 
selection operation, the script uses a provisional 
identifier to show a station selection target, and an- 
other source element is an identifier table that 
shows a correspondence between the provisional 
identifier and the station selection target, 

the identifier table is shown in the replace- 
ment list, and 

an identifier table produced in the broadcast 



station is stored in the local element storage unit. 

11. The data broadcast program TS transmission de- 
vice of claim 3, wherein 
5 the generation output subunit discards the 

source elements notified by the notification subunit 
that are judged by the replacement judgment sub- 
unit for replacement. 

10 12. The data broadcast program TS transmission de- 
vice of claim 2, further comprising: 

a local element storage unit operable to store 
one or more local elements produced in the 
15 broadcast station, as well as identifiers identi- 

fying the local elements, wherein 
the judgment list storage unit further has: 

a supplementary list storage subunit oper- 
20 able to store a supplementary list showing 

the identifiers of local elements for supple- 
menting to the data broadcast program 
content, 

if an identifier of a local element is shown 
25 jn the supplementary list, the notification 

subunit notifies the output unit of the iden- 
tifier and sends a supplement instruction to 
the output unit, and 
the output unit has: 

30 

a reading subunit operable to, if a sup- 
plement instruction is received from 
the notification subunit, read from the 
local element storage unit a local ele- 

35 ment identified by the identifier notified 

by the notification subunit; and 
a generation output subunit operable 
to generate the data broadcast pro- 
gram TS based on local elements read 

40 by the reading subunit and source el- 

ements notified by the notification sub- 
unit, and for outputting the generated 
data broadcast program TS. 

45 13. The data broadcast program TS transmission de- 
vice of claim 12, wherein 

at least one of a module, a resource, and an 
event message are produced in the broadcast sta- 
tion as local elements. 

50 

14. The data broadcast program TS transmission de- 
vice of claim 2, wherein 

the source elements are structured from TS 
packets, 

55 the identifiers of the source elements are 

packet identifiers, and 

the determinators all show the source ele- 
ments to be for inclusion. 
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15. The data broadcast program TS transmission de- 
vice of claim 2. wherein 

the output unit receives input of a second 
transport stream having multiplexed thereon a sec- 
ond content produced in the broadcast station, and 
outputs the data broadcast program TS with the 
second TS and the source elements notified by the 
notification subunit multiplexed thereon. 

16. A data broadcast program data stream transmis- 
sion device provided in a broadcast station, and for 
(i) receiving a first data stream having a first content 
that includes one or more source elements and (ii) 
transmitting a data broadcast program data stream 
based on the received first data stream, comprising: 

a judgment list storage unit operable to store a 
judgment list that shows for each source ele- 
ment, whether the source element is for inclu- 
sion In a data broadcast program content of the 
broadcast station; 

a separation judgment unit operable to sepa- 
rate each source element from the first data 
stream, and to judge in accordance with the 
judgment list whether the separated source el- 
ement is for inclusion in the data broadcast pro- 
gram content; and 

an output unit operable to output the data 
broadcast program data stream with the sepa- 
rated source element included in the data 
broadcast program content if the separation 
judgment unit judges in the affirmative. 

17. A method for transmitting a data broadcast program 
transport stream based on a received first transport 
stream that has multiplexed thereon a first content 
having one or more source elements, comprising: 

a judgment list storage step of storing a judg- 
ment list that shows for each source element, 
whether the source element is for inclusion in 
a data broadcast program content of the broad- 
cast station; 

a separation judgment step of separating each 
source element from the first TS, and judging 
in accordance with the judgment list whether 
the separated source element is for inclusion in 
the data broadcast program content; and 
an output step of outputting the data broadcast 
program TS with the separated source element 
included in the data broadcast program content 
if judged in the affirmative in the separation 
judgment step. 

18. A computer program that has a computer execute 
a method for transmitting a data broadcast program 
transport stream based on a received first transport 
stream that has multiplexed thereon a first content 



having one or more source elements, comprising: 

a judgment list storage step of storing a judg- 
ment list that shows for each source element. 
5 whether the source element is for inclusion in 

a data broadcast program content of the broad- 
cast station; 

a separation judgment step of separating each 
source element from the first TS, and judging 

10 in accordance with the judgment list whether 

the separated source element is for inclusion in 
the data broadcast program content; and 
an output step of outputting the data broadcast 
program TS with the separated source element 

15 included in the data broadcast program content 

if judged in the affirmative in the separation 
judgment step. 

19. A computer-readable storage medium storing a 
20 computer program that has a computer execute a 

method for transmitting a data broadcast program 
transport stream based on a received first transport 
stream that has multiplexed thereon a first content 
having one or more source elements, the computer 
25 program comprising: 

a judgment list storage step of storing a judg- 
ment list that shows for each source element, 
whether the source element is for inclusion in 
30 a data broadcast program content of the broad- 

cast station; 

a separation judgment step of separating each 
source element from the first TS, and judging 
in accordance with the judgment list whether 

35 the separated source element is for inclusion in 

the data broadcast program content; and 
an output step of outputting the data broadcast 
program TS with the separated source element 
included in the data broadcast program content 

40 if judged in the affirmative in the separation 

judgment step. 

20. A distribution device for distributing a first content 
that includes one or more source elements to a data 

45 broadcast program transport stream transmission 
device for transmitting a data broadcast program 
transport stream based on the first content, com- 
prising: 

50 a circulation unit operable to circulate to the da- 

ta broadcast program TS transmission device 
prior to distributing the first content, content in- 
formation that shows (i) a broadcast period of 
the first content, and (ii) identification informa- 

55 tion; and 

a distribution unit operable to distribute a first 
transport stream in which the first content in- 
cludes at least one source element that is for 
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inclusion by the data broadcast program TS 
transmission device in a data broadcast pro- 
gram content. 

21. The distribution device of claim 20, wherein 5 

if the source element notified by the notifica- 
tion subunit includes a script for controlling a station 
selection operation, the script uses a provisional 
identifier to show a station selection target, and an- 
other source element is an identifier table that 10 
shows a correspondence between the provisional 
identifier and the station selection target. 

22. The distribution device of claim 20, wherein 

the content information includes validity infor- is 
mation that shows for each source element of the 
first content, whether the source element is for in- 
clusion in the data broadcast program content. 

23. A distribution system formed from (i) a distribution 20 
device that distributes a first content, and (ii) a data 
broadcast program transport stream transmission 
device that is provided in a broadcast station and 
that transmits a data broadcast program transport 
stream, the distribution device comprising: 25 

a circulation unit operable to circulate to the da- 
ta broadcast program TS transmission device 
prior to distributing the first content, content in- 
formation that shows (i) a broadcast period of 30 
the first content, and (ii) identification informa- 
tion; and 

a distribution unit operable to distribute a first 
transport stream in which the first content in- 
cludes at least one source element that is for 35 
inclusion by the data broadcast program TS 
transmission device in a data broadcast pro- 
gram content, and 

the data broadcast program TS transmission 
device comprising: <o 

a judgment list storage unit operable to 
store a judgment list that shows for each 
source element, whether the source ele- 
ment is for inclusion in a data broadcast 45 
program content of the broadcast station; 
a separation judgment unit operable to 
separate each source element from the 
first TS, and to judge In accordance with 
the judgment list whether the separated 50 
source element is for inclusion in the data 
broadcast program content; and 
an output unit operable to output the data 
broadcast program TS with the separated 
source element included in the data broad- 55 
cast program content if the separation 
judgment unit judges in the affirmative. 



Amended claims under Art. 19.1 PCT 

20. Amended) A distribution device for distributing 
a first content that includes one or more source el- 
ements to a data broadcast program transport 
stream transmission device for transmitting a data 
broadcast program transport stream based on the 
first content, comprising: 

a circulation unit operable to circulate to the da- 
ta broadcast program TS transmission device 
prior to distributing the first content, content in- 
formation that includes (i) a broadcast period of 
the first content, (ii) identification information, 
and (iii) validity information that shows for each 
source element of the first content, whether the 
source element is for inclusion in the data 
broadcast program content; and 
a distribution unit operable to distribute a first 
transport stream in which the first content in- 
cludes at least one source element that is for 
inclusion by the data broadcast program TS 
transmission device in a data broadcast pro- 
gram content. 

21. The distribution device of claim 20, wherein 

if the source element notified by the notifica- 
tion subunit includes a script for controlling a station 
selection operation, the script uses a provisional 
identifier to show a station selection target, and an- 
other source element is an identifier table that 
shows a correspondence between the provisional 
identifier and the station selection target. 

22. Cancelled 

23. A distribution system formed from (i) a distribu- 
tion device that distributes a first content, and (ii) a 
data broadcast program transport stream transmis- 
sion device that is provided in a broadcast station 
and that transmits a data broadcast program trans- 
port stream, the distribution device comprising: 

a circulation unit operable to circulate to the da- 
ta broadcast program TS transmission device 
prior to distributing the first content, content in- 
formation that shows ( i ) a broadcast period of 
the first content, and (ii) identification informa- 
tion; and 

a distribution unit operable to distribute a first 
transport stream in which the first content in- 
cludes at least one source element that is for 
inclusion by the data broadcast program TS 
transmission device in a data broadcast pro- 
gram content, and 

the data broadcast program TS transmission 
device comprising: 
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a judgment list storage unit operable to 
store a judgment list that shows for each 
source element, whether the source ele- 
ment is for inclusion in a data broadcast 
program content of the broadcast station; 5 
a separation judgment unit operable to 
separate each source element from the 
first TS. and to judge in accordance with 
the judgment list whether the separated 
source element is for inclusion in the data io 
broadcast program content; and 
an output unit operable to output the data 
broadcast program TS with the separated 
source element included in the data broad- 
cast program content if the separation *5 
judgment unit judges in the affirmative. 
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FIG.8 
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FIG. 1 1 



1101 



PID 101 
Module 0010 




PID 100 
Module 0001 
Resource LOCAL.BML 



1102 



Local Weather 
Information 



PID 100 

Module 0001 

Resource LOCAL_MAP.PNG 



1 103 




32 



EP 1 376 913 A1 



CO 

O 



e5 



o 
o 
o 
o 









to 
























75 






c 






o 












c 


• » 




c 


• • 






• • 






• • 



C9 

g 

4 




33 



EP 1 376 913 A1 



FIG. 13 
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FIG. 17 
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